Presentamos el análisis de una serie temporal de imágenes CCD de la región central del cúmulo globular NGC 3201. El objetivo principal de este trabajo es la descomposición de Fourier de las curvas de luz de las estrellas RR Lyrae y su empleo en la determinación de la metalicidad del cúmulo y de su distancia. De esta manera hemos obtenido, para la metalicidad, el valor medio [Fe/H] ZW = −1.483 ± 0.006 (estadístico) ±0.090 (sistemático), y para la distancia, 5.000 ± 0.001 kpc (estadístico) ±0.220 (sistemático). La metalicidad y la distancia estimados a partir de dos estrellas RRc son consistentes con los anteriores. Debido a la presencia de enrojecimiento diferencial, derivamos valores individuales de E(B − V ) para las estrellas RR Lyrae analizando sus curvas de color V −I. El valor promedio encontrado es E(B −V ) = 0.23±0.02. Una exploración de las curvas de luz de las estrellas en la región de las blue stragglers condujo al descubrimiento de tres nuevas variables SX Phe. La relación periodo-luminosidad de las estrellas SX Phe se empleó para obtener una determinación independiente de la distancia al cúmulo y de los enrojecimientos individuales. La distancia calculada fue de 5.0 kpc. ABSTRACT CCD time-series observations of the central region of the globular cluster NGC 3201 were obtained with the aim of performing the Fourier decomposition of the light curves of the RR Lyrae stars present in that field. This procedure gave the mean values, for the metallicity, of [Fe/H] ZW = −1.483 ± 0.006 (statistical) ±0.090 (systematical), and for the distance, 5.000 ± 0.001 kpc (statistical) ±0.220 (systematical). The values found from two RRc stars are consistent with those derived previously. The differential reddening of the cluster was investigated and individual reddenings for the RR Lyrae stars were estimated from their V − I curves. We found an average value of E(B − V ) = 0.23 ± 0.02. An investigation of the light curves of stars in the blue stragglers region led to the discovery of three new SX Phe stars. The period-luminosity relation of the SX Phe stars was used for an independent determination of the distance to the cluster and of the individual reddenings. We found a distance of 5.0 kpc
1. INTRODUCTION NGC 3201 (C1015−461 in the IAU nomenclature) is a nearby (∼4.9 kpc) and very extended globular cluster with a very sparse central region. These characteristics have contributed to making it the subject of intensive and successful searches for variable stars over the past one hundred years. Despite its proxim-ity, the cluster has considerable differential reddening (e.g., von Braun & Mateo 2001 , Piotto et al. 2002 Layden & Sarajedini 2003) , which is not unexpected given its position near the Galactic plane (l = 277.23 o , b = +8.64 o ). It is rich in variable stars; the 2012 update to the Catalogue of Variable Stars in Globular Clusters (CVSGC, Clement et al. 2001) lists 121 variables contained approximately within half a square degree around the cluster center, among them: 86 RR Lyrae stars, 13 SX Phoenicis, 8 Long Period Variables, 3 eclipsing binaries, and 11 non-variables previously suspected of variability. The first 56 variables in the cluster were found by Woods (1919) on a few Harvard plates obtained in 1916 at the Boyden Station of Harvard Observatory near Arequipa, Peru. A few variables, now numbered V57-V61, were added by Bailey (1922) from deep-exposure (2-and 4-hour) plates also at Arequipa. Continuing these efforts, Dowse (1940) announced the discovery of 25 more variables, V62-V86, on 60 new plates. Star V87 was discovered by Wright (1941) during an investigation of variable star periodicities, also on Arequipian plates. No further variable search was undertaken until 24 years later when Wilkens (1965) discovered variables V88-V96. Up to then, the large majority of variables were of the RRab type, four were RRc, and a few others would turn out to be non-variable in later more precise studies. Stars V97-V100 were found from photometric and photographic data by Lee (1977) . More than twenty years later, already in the CCD era, von Braun & Mateo (2002) found the eclipsing binary V101 and other short-period variables in the field of the cluster, mostly eclipsing binaries and one RR Lyrae which they argued were not cluster members. The first group of SX Phe stars, V102-V112, was identified by Mazur et al. (2003) . Layden & Sarajedini (2003) (LS03) detected low-light variations in some bright red giants (V113-V118), and discovered another eclipsing binary (V119) and two probable SX Phe stars (V120 and V121).
The present investigation is the first one that uses the difference image analysis (DIA) technique on NGC 3201. The virtues of DIA as a powerful tool to discover short-period variable stars, or unveil small amplitude variations in Blazhko RR Lyrae stars in the densely populated central regions of globular clusters, have been shown in several papers in the recent literature (e.g. Arellano Ferro et al. 2013a Figuera Jaimes et al. 2013; Kains et al. 2013 Kains et al. , 2012 and references therein). We applied this method to the central regions of NGC 3201 on a set of data obtained under average-to-mediocre seeing conditions; in spite of this, our photometry led to clean light curves for the great majority of the RR Lyrae stars and allowed the discovery of three new SX Phe as shall be described later.
The principal aim of the present paper is to offer a new time-series V and I CCD photometry that allows the refining of the periods of the variables as well as the Fourier decomposition of the light curves of the RR Lyrae population to estimate its iron content [Fe/H] and distance independently; we also want to compare the cluster distance obtained via the SX Phe Period-Luminosity (P-L) relation to estimates derived with other methods. In the process we shall discuss the peculiarities of several stars of the cluster population of variables.
The layout of the paper is as follows: In Sect. 2 we describe the observations, data reductions, and transformation of our photometry to the standard system. In Sect. 3 the distribution of the variable stars in the Color-Magnitude diagram (CMD) is presented and three new SX Phe stars are announced. The RR Lyrae are identified, their periods are refined, and their light curves are presented. In Sect. 4 the individual reddenings of RR Lyrae stars are calculated and the Fourier decomposition of their light curves is performed to estimate their metallicity, luminosity, mass, and radius. The distribution of the RR Lyrae stars on the Bailey diagram (Amplitude versus Period) is discussed. In Sect. 5 we address the P-L relation for SX Phe stars and comment on the implied cluster distance. Sect. 6 summarizes our results.
OBSERVATIONS AND REDUCTIONS

Observations
The Johnson-Kron-Cousins V and I observations used in the present work were obtained on March 19-22, 2013 , with the 2.15-m telescope of the Complejo Astronómico El Leoncito (CASLEO), San Juan, Argentina. The estimated seeing varied between ∼ 1.5 and 2.8 arcsec, with a tendency to increase as each night progressed. The detector was a Roper Scientific back-illuminated CCD of 2048×2048 pixels with a scale of 0.15 arcsec/pix and a field of view (FoV) of approximately 5.1 × 5.1 arcmin 2 . Our data consist of 143 V and 146 I images.
Difference Image Analysis (DIA)
Image data were calibrated using bias and flatfield correction procedures. We used DIA to extract high-precision time-series photometry in the field of NGC 3201. As in previous papers, we used the DanDIA 6 pipeline for the data reduction process , which includes an algorithm that models the convolution kernel matching the PSF of a pair of images of the same field as a discrete pixel array (Bramich 2008) .
A brief summary of the DanDIA pipeline can be found e.g., in the paper by Arellano Ferro et al. (2013a) , while a detailed description of the procedure and its caveats are available in the paper by Bramich et al. (2011) , to which the interested reader is referred for the relevant details.
We also used the methodology developed by Bramich & Freudling (2012) to solve for the magnitude offset that may be introduced into the photometry by the error in the fitted value of the photometric scale factor corresponding to each image. The magnitude offset due to this error can reach up to ≈ 30 mmag in a few cases, but it is generally of the order of ≈ 1−10 mmag. This correction improved the quality of the light curves, particularly for the brightest stars.
Transformation to the VI standard system
From the high number of standard stars of Stetson (2000) 7 in the large field of NGC 3201, 85 were identified in the FoV of our images with V and V − I in the ranges 12.6-18.6 mag and −0.14-1.01 mag, respectively. These were used to transform our instrumental system into the Johnson-Kron-Cousins photometric system (Landolt 1992) . The standard minus the instrumental magnitude differences show a mild dependence on the color as displayed in Fig. 1 . The transformation equations are of the form:
VARIABLE STARS IN NGC 3201
The variable stars in our FoV are listed in Table 1 along with their mean magnitudes, amplitudes, and periods derived from our photometry. The coordinates listed in columns 10 and 11 are taken from the CVSGC, and were calculated by Samus et al. (2009) and Mazur et al. (2003) . We found them to be accurate and no attempt to recalculate them was made. We include them here for the sake of completeness.
The Color-Magnitude diagram
The CMD of the cluster is shown in Fig. 2 , where the location of the known and the newly discovered variables is marked. Individual stars are discussed in the following section. The red-dashed area is an arbitrarily defined blue stragglers region were SX Phe variables are expected to be found. Indeed, examination of the light curves of all stars in this region confirmed the nature of all previously known SX Phe stars and led to the discovery of three more (see § 3.3). The finding chart of all variables in Table 1 is in Fig. 3 . Given the differential nature of the reddening in front of the cluster we made no attempt to deredden the CMD. An interesting and successful exercise of this procedure may be found in LS03. 
RR Lyrae stars
A comparison of the intensity-weighted means < V > and < I > (Table 1 ) and those of LS03 for 27 RR Lyrae stars in common indicates that, on average, our < V > values are 0.02 mag fainter and the < I > values are 0.004 mag brighter, i.e., well within photometric errors. Therefore, the periods of the RR Lyrae stars were calculated by combining the V data from LS03 obtained in 1999, with our V photometry using the string-length method (Burke, et al. 1970; Dworetsky 1983) . The 14 year time-base allows a precise determination of the periods. In Table 1 the new periods and epochs are listed, and for comparison the periods of LS03 are included as well. The V and I light curves of RRab and RRc stars are shown in Figs. 4 and 6 respectively, having been phased by using our refined periods and the epochs listed in Table 1. In the light curves, observations from different nights are plotted with different colors for clarity; data from LS03 are also plotted in light gray. We can see that the LS03 light curves and ours match very well and are properly phased with the new periods. Later in this paper, when dealing with the Fourier decomposition, we shall exclusively use our data except in a few cases where data from LS03 nicely complete a light curve not properly covered otherwise, e.g., V14, V38, or V39. Plotting both data sets unveils long-term amplitude modulations of the Blazhko type not easily evident in our four-night light curves. These probable Blazhko variables, V18, V25, V28, V50, and Table 1 . The vertical scale is the same for all curves. The symbols in black, red, green, and blue correspond to each one of the four nights of our run, respectively. Gray symbols are data from LS03 and are included as a reference. See text for discussion on individual stars. V73 are labeled "Bl" or "Bl:" in Table 1 .
SX Phe stars
Since our photometry spans only four nights and the seeing was not particularly good, we refrained from performing the statistical approach we followed in previous papers (e.g., Arellano Ferro et al. 2013a,b; Figuera Jaimes et al. 2013 ) to identify new variable stars in our light curve collection. Instead, we examined the light curves of all stars lying on the blue straggler region shown in the CMD of Fig. 2 . This procedure allowed us to recover all known or suspected SX Phe stars in the CVSGC, as well as to find three new ones, which we labeled V122, V123, and V124. These stars will be discussed in detail later in this paper. The light curves of the 14 currently known SX Phe stars in the cluster are shown in Fig. 7 and were phased with main periods calculated with period04 (Lenz & Breger 2005) . The ephemerides and amplitudes of the main frequencies are listed in Table 1 .
The appearance of many of the light curves strongly suggests the presence of multiple excited modes. In fact, as reported in the discovering paper (Mazur et al. 2003) , several frequency modes can be identified in the majority of these SX Phe stars (see their Table 3 ) and therefore we were motivated to carry out an independent search of active modes in them. Although our photometry did not permit the detection of the many secondary frequencies reported by Mazur et al. (2003) , we could confirm the principal frequencies and, in some stars, we were able to find secondary frequencies which led to the identification of the modes. Our frequency findings are given in Table 2 .
Variables V120 and V121 are labeled as "SXP?" in the 2012 CVSGC. This classification comes most likely from Table 8 of LS03, where these stars (776 and 941 respectively) are labeled as "δ Scuti?". Given their frequencies in Table 2 and their position in the blue stragglers region, we confirm the SX Phe character of both stars. We also performed a frequency analysis of the new SX Phe stars V122, V123, and V124. In stars V103, V106, and V108 two frequencies were detected and identified with the radial fundamental and first overtone modes, exhibiting ratios f 1 /f 2 very close to the predicted value of 0.783 (see Santolamazza et al. 2001; Jeon et al. 2003; Poretti et al. 2005) . One of the pulsating modes of V107 seems to be non-radial.
Comments on individual variables
In this section we only discuss those variable stars that deserve particular comments.
V5, V11, V12, V13, V39, V76, V77, V80, V98, V100. As mentioned before, in the reported observations the seeing appears to worsen along the night. This led to additional scatter in the light curves of these stars due to contamination by neighbouring stars, particularly near the minima. We thus either neglected as much as possible or did not include them in the further analysis (e.g., stars V5 and V12).
V14. Our phase coverage for this light curve is incomplete, and as a result, our values of < V > and < I > are biased. We therefore used the values from LS03 to plot the star in the CMD and included LS03 data to complete the light curve in order to perform Fourier decomposition.
V25 and V36. The shapes of the light curves of these stars are peculiar, showing very small amplitude for their period. In the case of V25, the addition of the LS03 light curve hints at the presence of amplitude modulations. For star V36, LS03 data are very scattered and do not follow our light curve. These stars will stand out as peculiar in the Bailey diagram discussed later ( § 4.1).
V117. The light curve of this star, which is the brightest of the cluster in our FoV, noticeably degraded after the post-calibration process described in § 2.2, which seems to have failed in this particular case. Hence, the light curve shown in Fig. 8 was not postcalibrated. The intra-night variations are likely not real but originated in the seeing variations. The real variation is reflected as a gradual dimming over the four nights.
V119. Fig. 9 shows the light curve of this eclipsing binary phased with a period of 1.2759 days. With our data it is not possible to distinguish between this period and another of 0.595941 days.
PHYSICAL PARAMETERS OF RR LYRAE STARS
The shape of the light curve of a RR Lyrae star carries information of some of its physical parameters of astrophysical relevance such as [Fe/H], log(L/L ⊙ ), and log T eff . These can be calculated by means of the Fourier decomposition of the light curve, which is performed by fitting it with a series model of the form:
where m(t) is the magnitude at time t, P is the period, and E is the epoch. A linear minimization routine is used to derive the best fit values of the amplitudes A k and phases φ k of the sinusoidal components. From the amplitudes and phases of the harmonics in Eq. 3, the Fourier parameters, defined as φ ij = jφ i − iφ j , and Fig. 7 . Light curves of the SX Phe stars in our FoV phased with the main period listed in Table 1 . The vertical scale is not the same for all curves; the tick mark on the vertical axis is equivalent to 0.1 mag. Variables V122, V123, and V124 are new discoveries. It has been shown that ad hoc semi-empirical calibrations can correlate the above Fourier parameters with the physical quantities of interest. Although numerous calibrations exist in the literature, in previous papers we have argued in favour of those developed by Jurcsik & Kovács (1996) and Kovács & Walker (2001) for the iron abundance and absolute magnitude of RRab stars, and those of Morgan, Wahl & Wieckhorts (2007) and Kovács (1998) for RRc stars. The effective temperature T eff was estimated using the calibration of Jurcsik (1998) . These calibrations and their zero points have been discussed in detail in Arellano Ferro et al. (2013a) .
Due to the presence of differential reddening, before estimating the distance to the cluster from its RR Lyrae stars it is necessary to individually correct their magnitudes. We estimated the individual color excesses using the method originally proposed by Sturch (1966) , and further investigated by Blanco (1992) , Mateo et al. (1995) , and Guldenschuh et al. (2005) . Guldenschuh et al. (2005) concluded that, for RRab stars, the intrinsic color between phases 0.5 and 0.8 is (V − I) φ(0.5−0.8) 0 = 0.58 ± 0.02 mag. We have already successfully applied this method to the RR Lyrae stars of another cluster with heavy differential reddening, NGC 6333 (Arellano Ferro et al. 2013a ). In the case of the present work, however, we noted that in several of the RRab light curves in Fig. 4 the bump appears in phases smaller than 0.8, so we restricted the calculation of < V > and < I > to the 0.5-0.7 range. Then we calculated E(B − V ) = E(V − I)/1.616. The resulting reddenings for the RRab stars are listed in column 10 of Table 3 . Values of E(B − V ) for stars with scanty or peculiar data in the above phase range (e.g., V50, V77, and V80) are marked with a colon, and for them we instead adopted the mean reddening value in subsequent calculations. The same approach was followed by LS03 and their values are listed in their Table 6 . A comparison of both sets of reddenings for the 14 stars in common reveals that, with a scatter of 0.03 mag, our values are on average 0.03 mag smaller. The average of our reddenings is 0.23 ± 0.02, which compares well with the value 0.25 ± 0.02 of LS03 for stars within 2 arcmin of the cluster center.
The value of A 0 and the Fourier light-curve fitting parameters for 24 RRab and 2 RRc stars with no apparent signs of amplitude modulations (see Fig. 4 ) are listed in Table 3 . These Fourier parameters and the above mentioned calibrations were used in turn to calculate the physical parameters listed in Table 4 . The absolute magnitude M V was converted into luminosity with log(L/L ⊙ ) = −0.4 (M V − M bol + BC). The bolometric correction was calculated using the formula BC = 0.06 [Fe/H] ZW + 0.06 given by Sandage & Cacciari (1990) . We adopted M ⊙ bol = 4.75 mag. Before the iron calibration of Jurcsik & Kovács (1996) for RRab stars can be applied to the light curves, a "compatibility condition parameter" D m should be calculated. For the definition of D m see the works of Jurcsik & Kovács (1996) and Kovács & Kanbur (1998) . These authors advise to consider only light curves for which D m < 3.0. The values of D m for each of the RR Lyrae stars are also listed in Table 3. Most of them fulfill the D m criterion and, in order to maintain the size of our sample reasonable, we did not exclude stars V1-V14, which have values marginally larger than 3.0. This practice has been followed by some previous authors (e.g. Arellano Ferro et al. 2013a; Kains et al. 2013 , Cacciari et al. 2005 . Stars V25 and V36 show large uncertainties in their Fourier coefficients as well as large values of D m , so they were not considered in the calculation of physical quantities.
The resulting physical parameters of the RR Lyrae stars are summarized in Table 4 . The mean values given in the bottom of the table are weighted by the statistical uncertainties. Also listed are the corresponding distances. Given the period, luminosity, and temperature for each RR Lyrae star, its mass and radius can be estimated from the equations: log M/M ⊙ = 16.907 − 1.47 log P F + 1.24 log (L/L ⊙ ) − 5.12 log T eff (van Albada & Baker 1971) , and L=4πR 2 σT 4 respectively. The masses and radii given in Table 4 are expressed in solar units.
Bailey diagram and Oosterhoff type
The Bailey diagram is a plot of the period versus the amplitude for RR Lyrae stars; it offers insight on the Oosterhoff type of a globular cluster and helps to identify possible peculiar amplitude stars for a given period. The Bailey diagram of M3 is usually used as a reference for OoI clusters (see Fig. 4 of Cacciari et al. 2005) . Fig. 10 displays the corresponding distribution of the RR Lyrae stars in NGC 3201 with a good light curve coverage. The continuous and segmented lines in the top diagram represent, respectively, the mean distributions of non-evolved and evolved stars in M3 according to Cacciari et al. (2005) . In recent papers we compared these loci with the distributions of RR Lyrae stars in the OoII clusters NGC 5024 (Arellano , Fig. 7 ), NGC 6333 (Arellano Ferro et al. 2013a, Fig. 17) , and NGC 7099 (Kains et al. 2013 , Fig. 10 ). We, like Cacciari et al. (2005) , found that the A V amplitudes of RRab stars follow the loci of the candidate evolved stars in M3, i.e., the segmented line; as for the RRc stars, however, we differ from Cacciari et al. (2005) in that the distributions in the OoII clusters NGC 5024 and NGC 6333 do not follow the defined trend in M3 RRc stars but are rather scattered, and that their distribution is altered by the presence of Blazhko-like amplitude modulations, particularly in the case of NGC 5024 . It is clear from this figure that the RRab and RRc stars in NGC 3201 follow the trend found in M3, which identifies NGC 3201 as being of the type OoI. In Arellano the distribution of A I amplitudes in the OoII cluster NGC 5024 was also defined and is shown as a black segmented line in the bottom panel of Fig. 10 . It has the eqution:
A I = (−0.313 ± 0.112) − (8.467 ± 1.193) log P Cacciari et al. (2005) in the OoI cluster M3. In the bottom panel the black segmented locus was found by Arellano Ferro et al. (2011; 2013a) for the OoII clusters NGC 5024 and NGC 6333. The blue loci are from Kunder et al. (2013) . See § 4.1 for details. −(16.404 ± 0.441) log P 2 .
Also in the bottom panel of Fig. 10 the distribution of the I amplitudes of RRab and RRc stars in NGC 3201 is shown. The blue locus are those calculated by Kunder et al. (2013) for the OoI clusters for the RRab and RRc stars (solid lines) and for the OoII clusters (segmented lines). Their OoI locus represents well the distribution in NGC 3201. We note the difference in the locus of OoII clusters proposed by Kunder et al. (2013) and the one observed by Arellano Ferro et al. (2011; 2013a) in NGC 5402 and NGC 6333 respectively.
SX PHE STARS: THE PERIOD-LUMINOSITY RELATION
The Period-Luminosity relation for SX Phe stars (PLSX) has recently been calibrated by several authors, notably Poretti et al. (2008) and McNamara (1997) for Galactic and extragalactic δ Scuti and SX Phe stars. In globular clusters the PLSX has been studied by Jeon et al. (2003) and Arellano Ferro et al. 
and M I = −2.892 log P − 1.072.
These calibrations have been used to calculate the distance to globular clusters with SX Phe stars independently of their RR Lyrae population (e.g., Arellano Ferro et al. 2013a; b) . In the top panel of Fig. 11 the distribution of the SX Phe stars is shown in the log P −V 0 plane. To deredden them we adopted the mean reddening estimated for the RR Lyrae stars in § 3.2, E(B − V ) = 0.23. The continuous line corresponds to the calibration for the fundamental mode of Eq. 5 scaled to the distance of 5.0 kpc, obtained from the 22 RRab stars in Table 4 (see § 4).
The dotted and dashed lines correspond to the locus of the first and second overtones assuming the ratios 0.783 and 0.571 (see Santolamazza et al. 2001 or Jeon et al. 2003 Poretti et al. 2005) . It is clear that the distribution of SX Phe stars shows scatter, which is most likely due to differential reddening. However, we note that the group around V103 matches the fundamental mode rather well. It is also worth paying attention to the position of the three double-mode stars V103, V106, and V108, for which we also plotted the first overtone period with red triangles. In these stars we detected the fundamental and first overtone frequencies, identified as such from their ratio ( § 3.3). To reconcile the positions of the stars with the pulsation loci, one may assume a slightly different reddening for each star. In this way we obtained the bottom panel of Fig. 11 , and the procedure was as follows. The two double-mode stars V106 and V108 were shifted to the fundamental mode line by modifying their reddening to E(B − V ) = 0.11 in both cases. Note that the corresponding first overtone mode, represented by the red triangles, also matches well the first overtone locus for these double-mode stars. Small reddening adjustments were also applied to stars V102, V109, and V120. The estimated reddening values for all SX Phe stars are listed in the 4th column of Table 2 . Star V122 is much too faint for its period, and an unacceptable large value of the reddening would be required to bring it to the fundamental locus. For these reasons, we believe that this SX Phe star is not a cluster member.
We note at this point that the slopes of the V and I P-L relations for NGC 3201 seem consistent with those observed in NGC 5024 (2012) and Jeon et al. (2003) . All these loci were also shifted to the distance of 5.0 kpc. Magnitudes and loci have been dereddened by E(B − V ) = 0.23. The scatter shown by the star distribution is mostly due to differential reddening. In the bottom panel we modified the individual reddenings to reconcile the double-mode pulsators V108 and V109 with the fundamental and first overtone loci. Also small shifts were applied to V102, V109, and V120. Stars V107 and V110 were not moved. Star V107 has an active non-radial mode, while the position of V110 may indicate that it pulsates either in the first overtone or that its reddening is smaller. Variable V122 is likely not a cluster member. Stars V124, V104, V105, V123, and V121, in order of increasing brightness, are not labeled in the bottom panel. See § 5 for a discussion.
(2003) and Cohen & Sarajedini's (2012) calibrations are consistent with our distance determination of 5.0 kpc; however, if these calibrations are preferred, the individual reddenings of the SX Phe discussed above would have to be slightly modified. We may conclude that the SX Phe stars indicate a distance to the cluster consistent with that derived by the Fourier decomposition of the RRab stars, i.e., 5.0 kpc, and that by invoking adequate values for the differential reddening of these stars it can be argued that their main frequency corresponds to the fundamental mode, and that V103, V106, and V108 are double-mode radial pulsators.
SUMMARY OF RESULTS
We have presented the results of the Fourier decomposition of RR Lyrae stars and the frequency analysis of SX Phe stars in the central parts of the globular cluster NGC 3201, based on difference image analysis of a CCD time-series.
The differential reddening of the cluster was addressed and individual reddenings for the RRab stars were estimated from V −I curves using the method outlined and calibrated most recently by Guldenschuh et al. (2005) . We found an average E(B−V ) = 0.23±0.02 from a sample of 18 RRab stars with adequate phase coverage. In the calculation of the distance, however, we used the individual reddenings.
Iron abundance and distance were calculated from the light curve Fourier decomposition of 22 RRab and 2 RRc stars contained in the FoV of our images without obvious signs of amplitude modulation. We found, for the RRab stars, a mean iron abundance [Fe/H] ZW = −1.483 ± 0.090 (systematical uncertainty) and a mean distance of 5.00 ± 0.22 kpc (systematical). For the RRc stars the results were, respectively: [Fe/H] ZW = −1.47 ± 0.06 and 5.03 ± 0.09 kpc (both are also systematical uncertainties). Since these results come from independent calibrations for the RRab and RRc stars, they can be considered as two independent determinations of metallicity and distance. The iron abundance in the scale of Carretta et al. (2009) , transformed using the equation:
is [Fe/H] UVES = −1.39±0.13. To the best of our knowledge no previous estimates of [Fe/H] from Fourier decomposition of the RR Lyrae light curves exist for this cluster. Other estimates of [Fe/H] include: −1.54±0.16 and −1.89 ± 0.16 calculated by LS03 from their B − V and V − I CMDs, −1.53 ± 0.03 (Rutledge et al. 1997) , and −1.61 ± 0.12 (Zinn & West 1984) . Within the uncertainties, our metallicity [Fe/H] ZW = −1.483 ± 0.090 is in good concordance with these published values. The calculation of the cluster distance by LS03 was made via the globular cluster M V and [Fe/H] correlation (e.g., Chaboyer 1999) for RR Lyrae stars, and yielded 4.87 ± 0.27 kpc for [Fe/H]= −1.53. This is in good agreement with the result of our RR Lyrae Fourier decomposition. LS03 also calculated the cluster distance based on two SX Phe stars, #752 and #1019 (in their numeration) which, judging from their mean magnitudes and periods, very likely correspond to variables V110 and V109, respectively. They used the PLSX calibration of Petersen & Hog (1998) and derived a distance of 4.67 ± 0.24 kpc. Our own calculation is based on a larger number of SX Phe, a more complete mode identification for most of them, some assumptions on the differential reddening, and the use of a different P-L calibration (see § 5). It was shown that, in the P-L distribution of SX Phe stars, both the fundamental and the first overtone modes loci are consistent with the average distance 5.00 ± 0.23 kpc found from the RR Lyrae stars.
Finally, we discovered three new SX Phe stars, numbered V122, V123, and V124. Very likely, star V122 is not a cluster member but a background object. Three clear radial double-mode SX Phe stars have been identified, i.e., V103, V106, and V108. Star V107 seems to be a double-mode star with a non-radial component.
APENDIX A
Our V and I photometry for all variable stars in the FoV of our images is only available in electronic form. Here, in Table 5 , we show only a portion of it for guidance regarding its form and content.
